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Part 1

XAL Applications
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Applications _\i\JZSNS

SPALLAT ION N[UTRON SOURCE

Application [/
Application Author(s) Description PP
Framework
ExtLatGenerator C.P. Chu, W.D. Klotz Generate external lattice files: V
Trace 3D, Dynac
MEBT Cavity A Shishlo Controls amplitude and phase
Scan ' of MEBT cavities
Monitor and sort (by time
MPS Post Mortem I Eatkmlye: stamp) machine protection trips V
: Runs the model and gets
MPX Main WD, Klotz parameters at elements V
~ : Monitors one PV against
One-D Scan A Shishlo another as it is scanned
: : : Monitor and correct the orbit as
Orbit Correction I Pelaia needed in the background
Orbit Diff CP Ch Verifies magnet wiring against
130)1 1IIerence L. Chu the model
S T Pelaia Displays waveforms on a V
cope ' common time base
; N. Pattengale, C.P. Chu, | Monitor PVs in table, line plot V
*10 J. Galambos, D. Ottavio and waterfall plot
Plots correlated, live PV scalars
Xyz correlator A AT relative to each other V

Accelerator Physics Group Oak Ridge National Laboratory



External Lattice Generator ~ SNS

SPALLATION NEUTRON SOURCE

C.P Chu, W.D. Klotzg B

 extlatGenerator - Untitled [=I[al[=]

File Edit Accelerator Yiew Window Help

Create T3d Input... Create Dynac Input...
elected Sequence: MEBT-DTLL [~ |
¢ E h XAL Modes: i

XpOI'tS t C MEET _Mag: QHO1 2

MEBT _Mag: DCHOL

lattice to an external MERT Mag DCvol __
MEEBT M.ELQZ.Q"-.-"OE _
format MEET DiagiBol 02

MEBT _RF:Bhnchol
MEET _Mag: Qw4
MEBT _Magq:DCHO4
MEET _Mag:DCWo4
MEBT _Diag:BPMO4

e Supported Formats: HEET Dleg W0
. MEET _Diag: WS04k

MEET _RF:Enchoz

MEET _Mag: QHOS
MEET _Mag: DCHOS
MEET _Mag: DCY05
MEET _Diag:EPM OS5

Trace 3D MEET _Mag: Qv 0§
MEET _Mag: QHO7

MEET _Diag: Ws07
MEET _Mag: QHOE
MEET _Mag: Qv 03
MEET _Mag:QH10
MEET _Mag: DCH10

Dynac MEET _Mag DCY 10
MEET _Diag:EPM 10

MEBT _RF:Bnch03z

MEBT _Diag: w510
MEBT _Mag: w1l -

Accelerator Physics Group Oak Ridge National Laboratory



AN

A. Shishlo b

L= 1[a[=]
File
~EPM phase [degr]
Cavity#1 > ||| 360
@ PHASE () VOLTAGE ==
° 300
® SC an amplltUde and This is a Read Back Value: 270
[ -1800 || 746 |[ 1s00 ||l 290
q| | =] | »[(N}| 210
phase Of MEBT SCAN with step: | 5.0 [deq] 150 | . REEEE
LIS Time delay after settings [secl: 0.5 150 —E%E':ET ﬁ-——‘ll I i
rebuncher cavities to BECI TR [ i ariei i magtacy ot
an P o I
A s 1 Average for N read out, N= El 50 T : '_F_‘_ _L__r _;_ [!“Jl
Threshold for re-measuring =| 0.0 ! I I (= . -
find optimal settings | s
b d BPM 1500 1200 600 0 600 1200 1508
Cavi#l: 0.613 CaviE2: 0.01 Phase of a Cavity [deqr]
ase On Cav3: 0.006 Cavitd: 0.0 ~BPM amplitude
read from cavities 210 :::::::::::::::::::::::::::::
response e
i Set ) Read back
i Nothing () RFQ ) BPM 1 . " == =
(] P d f 1 b BPM Ampl. Fhase  Length 55 ﬂ_ =oE g
orted from a Matla et u
. 12.0 -1197 1203 i p&
version to XAL 16 1123 | 160 === iFge= r==s
(@) BPM10 1.9 69.9 191 14 ='_ 5_:_5- ‘_Elﬁ** w,_
w) BPM11 0.0 0.0 0.0 L = e ————
@ BFM14 0.0 0.0 0.0 -150.0 -1200 -60.0 i B0 1200 1500
Phase of a Cavity [degr]
RF0 phase [degr] = | -175.54 | ciEarcummData | cLEamaw pata | anaivzepata “l

Accelerator Physics Group Oak Ridge National Laboratory



MPS Post Mortem SNS

SPALLATION NEUTRON SOURCE

7. Galambos (b

Settings | Export text.. | Show Pvs | | Capture as PNG
SHSWPMO S _sine 424035096 229652000

| b

Mew set of MPS Pyws caught attan Jun 03 15:31:32¢ EDT 2003
snsWPMOZ _sine 424025096 443562000
SNSWPMOS _sine 424025096 4436329000

o : 1 snsWPMOE_sine 424035096 449664000 ||
Monitors for machine  famnese j2i070er aoeesone
protection trips Mew set of MPS PYs caught atMon Jun 09 15:21:36 EDT 2003

shsWPMOZ _sine 424025096 559521000
snsWPMOS _sine 424035096 553607000
SheWPMOE_sine 440325096 559631000
shsWPMOY _sine 424025096 5593655000

® GI'()upS events by Mew set of MPS PYs caught atMon Jun 09 15:21:36 EDT 2003

snsWPMOZ _sine 424035036 663523000
shsWPMOS _sine 424025096 669605000

macro pUISe snsWPMOE_sine 424035096.669629000

shsWPMOY _sine 424025096 669654000

Mew set of MPS PYs caught atkan Jun 09 15:31:32¢ EDT 2003
snsWPMOZ _sine 424035096 779544000

e Sorts events within a [l sie 424055096.779619000
i SRSWPMOY _sine 424035096 779665000
macro pulse by time

Mew set of MPS Pyws caught attan Jun 03 15:31:32¢ EDT 2003
snsWPMOZ _sine 424025096 8859541000
Stamp snsWEMQS_sine 424035096.853618000
snsWPMOE_sine 424025096 889642000
snsWPMOY _sine 424025096 889667000
Faused at Mon Jun 0% 15:21:37 EDT 2003

I L | |:5:f:f:5:5:5:f:}:5:f:f:f:f:f:f:f:5:f:f:f:}:}:f:f:5:}:f:f:5:5:f:f:f:f:f:f:5:5:}:f:5:5:f:}:5:5:f:f:f:f:f:f:5:5:5:f:}:5:f:f:f:}:}:f:f:5:f:f:f:f:f:f:f:5:}:f:f:5:5:f:f:f:f:f:f:f:}:}:f:}:}:f:}:f:}

Start Monitor

Accelerator Physics Group Oak Ridge National Laboratory



MPX Main AT

W.D. Klotz

e User interface to the
online model

¢ Runs the model
through a selected
section of the
accelerator

e Displays twiss
parameters and phase
space information at
each element

e Synchronizes model
with real machine

Accelerator Physics Group

r

File Edit Model

MPXMain - Untitled

View Window Help

Mew ” Open... " Save ‘ |Accel... " Sequence... H Probe... | | Run " Synchronize

SPALLATION NEUTRON SOURCE

¥

ﬂ

Accel
Sequence
Lattice
Probe
Trajectory
PhaseSpace
Twiss

@ | <node id="MEBT _Diag:BCMO2" type="BCM" status="true" p

@ 4 <node id="MEBT _Mag: QHO3" type ="0H" status="true" pos=

@ | <attributes>

@ _4 <channelsuite >
[£] <channel handl
=] <channel handl
|Z] <channel handle
[£] <channel handl ieldRE" signal="MEBT _Mag:P5_OH
|=] < channel handl _Set" signal=
=] <channel handle ="fieldSet” sign

" sighal="MEBT _Mag:PS_QHOZ:I" 5
ieldQuick! signal="MEBT_Mag:P5_

wivalic signal="MEBT _Mag: QHOZ

EBT _Mag:FS_QHOZ
="MEET _Mag:FS_QH

_4 <sequence id="MEBT_RF:BnchO1" e ="Bnch" status="trug’

pos: s
sfhorz: x
Ahorz: x
wert: Y
et
long: 2

pos s
harz: x

& | <attributes>
@ | <channelsuite >

@ | <node id="MEBT _RF:Bnch01:RCO1" type="RGC" status="t
@ | <node id="MEBT _Mag: Qv 04" type="0Q%" status="true" pos=
MEET _Mag:DCHO4" type ="DCH" s1atus
MEBT _Mag: DCY 04"

MEBT

types=

“Irue” p
"DV status="true" poj
"BPM" status="true" pao

3

ipos: s

MEET_Diag:BCMO2

long: 2
ELEMENT_CENTER:MEET_Mag:QHO3

0.352500
-0.00091%
-0.010207
-0.001536
0011274
0.000000
0.000000

0.425000
-0.001575

! -0.004783
-0.000835
0.007703
0.000000
0.000000

MEET_RF:Ench01:RGOD1

0.535000

4]

N

(3% || Open... " Save| |Acce|... " Sequence... " Probe. | | Run " Synchronize |

- MPXMain - Untitled

File Edit Model Yiew Window Help

xal.xml; NEW LATTICE. MEBT-MEET,; WEW FROBE. jusr/localfhome/klotz fworkspace xaldev/ work fxml/Modelvalidation. particle. probe.mod. xal xml; REW LATTICE. MEBT -M

Accel
Sequence
Lattice

Trajectory
PhaseSpace

Element | 5 | i i | ] W z z'

0.000000 0.001000 0.000000 -0.001000 0.000000 0000000 0.000000

BEGIN_MEBT-MEEBT 0.000000 0.001000 0.000000 -0.001000 0.000000 0.000000 0.000000

DE1 0.104500 0.001000 0.000000 -0.001000 0.000000 0.000000 0.000000

MEBT _Mag QHO1 0135000 0.000532 -0.004355 -0.001065 -0.004605 0000000 0000000

ELEMEMNT _CENTER:MEBT _Mag:QHO1 0135000 0.000532 -0.004355 -0.001065 -0.004605 0000000 0000000

MEBT _Mag DCHOL 0135000 0.000532 -0.004355 -0.001065 -0.004605 0000000 0000000

MEBT _Mag DCY01 0135000 0.000932 -0.0043599 -0.001069 -0.004605 0000000 0000000

MEBT _Diag:BPMO1 0135000 0.000932 -0.0043599 -0.001069 -0.004605 0000000 0000000

MEET _Mag: QHO 1+ 0.165500 Q.000738 -0.008202 -0.001287 -0.008850 0000000 0000000

DF2 0.2449500 0.000045 -0.008202 -0.002115 -0.008850 0000000 0000000

MEET _Mag: Qv 02 0. 280000 -0.000204 -0.008568 -0.002255 0.0007e7 0000000 0000000

ELEMENT _CENTER:MEBT _Mag: Q¥ 02 0.280000 -0.000204 -0.008568 -0.002255 0.000767 0.000000 0.000000

MEBT _Mag Qv02+ 0.210500 -0.000487 -0.010207 -0.002069 0.011274 0.000000 0.000000

DE3 0252500 -0.000915 -0.010207 -0.001596 0011274 0000000 0.000000 —

MERT MinnBrhdn O zEaEan O AnaGlc Tt O OnlEas O a11274d O _anannn A _Anannn il

|ation. particle probe.mod. xal. xml; NEW PROEB

Jusr/localfhome/klotz fworkspace/xaldewvjwork,/ xml/Modelvalidation. particle. probe. mod. xal. xml, NEW LATTICE: MEBT-MEBT

Oak Ridge National Laboratory



One-D Scan ,SNS

SPALLATION NEUTRON SOURCE

A. Shishlo i

SET OR SEE PVs' NAMES
R 0.00ED

e Scans a PV and
monitors another PV

during the scan

lllllll

RRRRR

MO DAT A,

o User specifies details of
the scan

* Provides for analysis of

ﬂﬂﬂﬂﬂﬂﬂ

-1.26E0
scannc datad ST o
REMOVESELECTED GRAPH RETURN TO SCAN

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE

Orbit Correction SNS
T, Pelaia i

* Monitors and displays
the live orbit

e Corrects the orbit in  |Fws N
the background as
necessary e :
SR e — —
® Measures the BPM- |
Corrector response A
matrix 1 —— 3 “
I T

e Optimization specified
via satisfaction curves

Accelerator Physics Group Oak Ridge National Laboratory



Orbit Difference AZSNS

SPALLATION N[UTRON SOURCE

C.P Chu i

* Tool for verifying the
machine against the
online and Trace 3D

74 Orbit Difference IE@E
File Edit Sequence ) Help
Orbit Difference
mo dels X Difference Y Difference
" "o
4 - S EPM @erm
-4
Py U f l ﬁ 5 1 2 3 4 10 1 2 3 4
Se u to Con rm XOrhist " Y0rhits "
X Y
[ ] (] o
magnet wiring lw el lM g
-z
“ 1 2 4 0 1 2 3 4
s (m) s (m)
pxz ¥ py: F pz
. [[o.000 0.000 [o.000 [o.000 [[0.000
* Varies magnet | |

strengths and displays
the resulting change in
orbit

Accelerator Physics Group Oak Ridge National Laboratory



Scope AZANS

SPALLATION NEUTRON SOURCE

1. Pelaia “

* Virtual Scope

* Monitors and displays

concurrent waveforms :
» il JM | Gria_| ’E [Physics_Test:scope:chz [ set |
: E ’: u ’@
- e e Fﬁr* ﬁ:: o
* Wavetorms aligned i e s
. s ¢ U T M g - =
against a common time P Vs =
e ing Lo ‘
reference : s Egaml =,
b ||
Dark Light Q

e Each channel requires a
waveform PV, time

delay PV and sample
period PV

Accelerator Physics Group Oak Ridge National Laboratory



X10 AN

SPALLATION NEUTRON SOURCE

N. FPattengale, C.P. Chu b it
J. Galambos, D. Ottavio

= =S
e Live monitoring of PVs i
grouped by type izzﬁ\:/://-\— s
filitdd 2 o
e Tabular and graphical s e capure 37 B
. ) BPMs i s s om
VleWS MEBT D?:gzlglﬂmm |||10§Bn§§gg Illo.og?gg Illo.ogglz[g

MEBT Diaq:BPMO4 [[10.0000 [[0.0320 [|-0.0503

MEBT _Diag:BPMOS 100000  [[-0.0098  |[0.0255
MEBET_Diag:BFM10 |[10.0000  |[0.0] [ BPM yavg plot
MEBET _Diaq:BFML11 |[10.0000  [[0 0]

MERT _Diag BPM14 [[10.0000 [0 0]
X-¥ Plot [ wate.. |[

e Convenient drill down
PV selection tool
organized by
accelerator sequence
and element type

0.380
. 0.322
0.263
0.205

-
I— 0.201
-0.260

0.089
0.031
-0.027

Accelerator Physics Group Oak Ridge National Laboratory



XYZ Correlator AZSNS

C.P. Chu, 7. Galambos

e Plots correlated PV
scalars relative to each
other

e (Can correlate two or
three PVs

* Provides data fitting

e Allows exporting of
data

Accelerator Physics Group

SPALLATION N[UTRON SOURCE
~ @

a4 xyzCorrelator - Untitled®

File Edit Accelerator View Window Help

sNEWPMQ1_sine

sNEWPMQZ _sine

shsWPM Q32 _sine

Set Selected PY

Set Selected PY

Set Selected PY

start time: Fri Jun 06 17:12:24 EDT 2003
stop time: Fri Jun 06 17:13:20 EDT 2003

27 ® ® desg -
11 Ve 7
% o
. ™
@ ™
£ ™
7 ° .
o . .
o °
z 0 e ®
= ®
2 ®e
- ® ®
oy
.
-1+ o
."‘
[ ] o ....r.'
2 Slomceserane CL L
1.0 0.0 1.0
SWPMQ1
| Reset Dat I Fit Data

L Stant

Oak Ridge National Laboratory
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Part 11

XAL Correlator
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Correlation Defined SNS
N

SPALLATION NEUTRON SOURCE
> </

Two or more events are correlated if they occur
within a specified time window relative to each
other. More specifically; at SNS, we usually pick
a time window narrow enough to guarantee that
two or more events are from the same macro
pulse.

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Other Correlators SNS
N

 EPICS Correlator
* Developed by Peregrine McGehee
* Written in C++
e Specific to Epics

e Set the standard for the X AL correlator

Accelerator Physics Group | Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Motivation for an XAL Correlator SNS
S

* Want a pure Java correlator for XAL
* Want an extensible, component based package

* Need for handling nested correlations (e.g.
orbit capture)

* Desire to have support for efficient, custom
event filtering

* Want support for a variety of correlation
configurations

Accelerator Physics Group Oak Ridge National Laboratory



What is the “XAL Correlator”? SNS

SPALLATION NEUTRON SOURCE

bl i,

e XAL package for correlating events
* Written in pure Java
* Two fundamental packages

e Abstract correlator foundation to correlate
events from sources

e Channel specific implementation to
correlate XAL channel monitor events

(EPICS PV monitor events)

Accelerator Physics Group Oak Ridge National Laboratory



Sample Applications AéSNS

N NEUTRON SOURCE

T

Application | Sources Filter
Orbit Correlator | BPM Correlators BPM count
BPM Correlator BPM xAvg, yAvg, Amplitude
ampAvg threshold, count
Scope et g ey count, trigger
P channels i oe
MPS Post Mortem |  MPS Signals state, count
XYZ PV .
R generic channels none

Accelerator Physics Group Oak Ridge National Laboratory



N

hd Scope - fhomeftep/Projects/xal/Data/Scope/trig.scope®

File Edit VYiew Window Help
~Channels—— Ch2 -
. Fri Jun 06 17:15:02 EDT 2003 Grid | o Physics_TestScape.ch| | | e
4'
PNG ‘
Units: Enable
: _cn2 | R
i ta o) F P
2 '._ = 4 ﬁ] 3 " cha
| L] :'L{ i #__ E ] _L‘ 3 T E N
b XyzCorrelator - Untitled* . o A 3 )  EEEECrIEEE chd Offset
_ 3 N N ] | 4 i b -
.flle Edit Accelerator View Window Help ) If Yl 5 iR |l”Il}r ) ! E T T -+ Trig Units; Div
2 |! j'l | | |I | -E L WY f IJ | '.[ u Jii' |”1 n —10000.0
sSNsWPMO 1 _sine N = LY ke | [TF L) . li 1000.0
L 11 ¥ I Time i
_y Tt [Elrl A 1".1 ' al | Time | 100.0
A . ] I | 10,0
o e . - G- L0 &
L s 3 0.1
2 0.01
- 0.0010
~dy o 4 1.0E-4 -
F 5 F 3
Set Selected PY e 0 1o 20 30 40 50 &0 7O 80 20 100 1.0 -2.4
turns
start time: Fri Jun
stop time: Fri Jun - {b
Dark Light -
27 L | ] %—' ® 4

IMax: T
[ 10.0 - INF
% ° o°® -6

u o 6 -4
£ ™ . L 4 -2

]
o ®e ® L J2-0
= 0 "
= (]
= L .
[F] . .

oy
L ]
.l ~ - F - -10.0
, ZMin: -10
-
Shece see **° -
_3 — 8080808000 ; |
Z1.0 0.0 1.0 )
snsWPMOQ1_sine Preview

L Start || Reset Data || Fit Data J

Accelerator Physics Group Oak Ridge National Laboratory



Design guidelines A%SNS

SPALLATION NEUTRON SOURCE

WU ~
e Create an extensible correlation framework in
which the Channel correlator is a specific kind

e Allow for custom filtering of the source events
and the correlation set

* Provide a filter factory for common filters

* Make the correlation process efficient and
deterministic

e Offer several correlation run modes to support
a variety of applications (single shot, recent
best periodic, live lood)

Accelerator Physics Group Oak Ridge National Laboratory



Core Classes

SPALLATION NEUTRON SOURCE

WU

Class Purpose
Public class for specifying the
Correlator : pecifying
correlation parameters
UL SO Handles broadcasting of correlations to
& the client on behalf of the Correlator
Manages the connection to and
SourceAgent i .
monitoring of a single source (e.g. PV)
! Collects new events that correlate with
BinAgent !
a single event
; Interface of custom filters to be applied
RecordFilter PP
to new events
. . Interface of custom filters to be applied
CorrelationFilter . PP
to new correlations
Correlation Container of the correlated records
CorrelationNotice Interface of correlation listeners

Accelerator Physics Group

M
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Correlator Class Hierarchy _&ZSNS

SPALLATION NEUTRON SOURCE

</</ ~,
Correlator |— 1 BroadcastDelegate |—2--1 [ CorrelationFilter
i
1}..n
SourceAgent [ 0.1 _
1 RecordFilter
1|..n
BinAgent

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Channel Correlator Inheritance SNS
S

Correlator 1 1.0/ SourceAgent
Y, 7N
ChannelCorrelator | 1.0 ChannelAgent

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Correlation Process SNS
N

1. A source event is posted and filtered by the
source agent (e.g. PV monitor event)

2. The source agent recycles the oldest bin agent
and sets its time stamp to the event’s

3. Existing bin agents check for correlations with
the new event

4. New bin correlations are posted internally to
the broadcast delegate.

5. The broadcast delegate posts filtered
correlations to the registered clients

Accelerator Physics Group Oak Ridge National Laboratory



BinAgent Details A%SNS

SPALLATION NEUTRON SOURCE

WU ~,
e FEach source agent maintains a circular buffer
of bin agents

* A bin agent listens for new events from all
sources

* FEach bin agent maintains the earliest and latest
time stamps among the accepted events

* It is okay for a new event to have an earlier
time stamp

e Time is measured in seconds since the EPICS
epoch as a double value

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Nested Correlators SNS
N

* QOur design allows correlators to be nested
* A source agent simply wraps a correlator

* Allows for simpler and more transparent

filtering
* Real example is the Orbit Correlator

* BPM correlates its position and amplitude
signals and filters on amplitude

e Fach BPM is a source for an orbit

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Correlation Modes SNS
N

* Post all correlations immediately (works only if
the correlation is complete)

* Single shot correlation

* Periodic lossy posting (ideal for GUI
applications)

* Periodic buffered posting (to be implemented)

Accelerator Physics Group Oak Ridge National Laboratory
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Part 111

XAL Framework
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SPALLATION NEUTRON SOURCE
> </

What is XAL? SNS
N

e XAL is a Java framework for rapidly
developing accelerator based applications.

* Founded upon UAL but is now independent

* Provides common tools for the entire
accelerator

* Primarily built to accommodate SNS but is
quite general

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION N[UTRON SOURCE
> </

Goals SNS

e Allow rapid development of robust
applications

* Develop components once and share them
across applications

e Have a common look and feel for all
applications

* Develop intuitive, rich human interfaces
* Maintain good performance

* Support online modeling

Accelerator Physics Group Oak Ridge National Laboratory



AN

SPALLATION NEUTRON SOURCE
=g (/U

Top Level Packages

application

appsS

/ Ca

W

SOV.SIS| |ttt e ——- - S d D201
e jca
tools
xal

Accelerator Physics Group Oak Ridge National Laboratory



Application Framework éJéSNS

SPALLATION NEUTRON SOURCE

bl i,

e Provides a common look and feel to all of our
applications

* GGeneric framework plus one accelerator theme
* Conforms to familiar user interface guidelines
* Document based

* Facilitates rapid application development
 Minimal boundaries on the developer

* Easily extensible

Accelerator Physics Group Oak Ridge National Laboratory



Application Classes to Subclass éJéSNS

SPALLATION NEUTRON SOURCE

bl i,

e ApplicationAdaptor
* Hooks to handle application events
* Advertises application specific attributes
e XalDocument
* Handle document events and behaviors
* Save and restore a setup

e XalWindow

e Main window for a document

Accelerator Physics Group Oak Ridge National Laboratory



File Edit Yiew Window Help

Fri Jun & 17:1%:02 EDT 2003

Grid |

MP=Main - Untitled

File Edit Model View Window Help

-m:q

N

SPALLATION NEUTRON SOURCE

S

xio - Untitled®

Channels

Ch2

File Edit Accelerator Yiew Special Window Help

[Psics_Test:Scope:chz|

setup tahles| | Capture as PNG ‘

Units:

File Edit Accelerator Yiew Window Help

snsWPMOL_sine

I=] <channel handle="I_%et" signal="MEBT_Mag:F5_QHOZ

Mew H Open... H Sa\fe‘ ‘Accel... || Sequence... H Prnhe...| | Run ” Svnchrunize|
_coE) © _| <node id="MEBT _Diag:BCM02" type="BCM" status="true" pd=| - MEBT_Diag:BCM02
Sequence G 4 <node jd="MEBT _Mag:QHOZ" type="0H" status="true" pos= ||P0s 5
 Lattice @ _ | <attributes > Jhorz. »
Probe § _4 <channelsuite= horz: x
ST — =] <channel handle="I" signal="MEBT _Mag:FS_QHOZ:I" 5 i
_ Jsllastaly | =] < channel handle="fieldQuick" signal="MEBT _Mag:P5_
_PhaseSpace =] <channel handle="cycvalid® signal="MEET _Mag: QHOZ
Twiss =] <channel handle="fieldRE" signal="MEBT _Mag:F5_QH ang. z'

ELEMENT_CEMNTER:MEBT_Maq:

L

EFMs | ampawg | wawvg | i
MEBT Diag:BPMOL1 [[10.0000  [|0.0230 [lo0331
MEBT Diag:BFMO4 [[10.0000 [[0.0320  [|-0.0503
MEBT _Diag:BPMOS [[10.0000  [[-0.009&  [|0.0255

MEBT Diag:BPM11 [[10.0000 [[0.0270  [|0.000EQ

MEBT Diag:BPM14 [[10.0000 |[0.0180  [[0.0074

|
|
|
MEET _Diag:BPM10 [[10.0000 [|0.0141 [l-o0014 |
|
|
|

X-Y Plot [ wate.. ||

Wate... || Wate..

Selected Sequence is MEET

Set Selected PY

Set Selected PY

Set Selected PY

start time: Fri Jun 06 17:12:24 EDT 2003
stop time: Fri Jun 06 17:13:20 EDT 2003
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|ation. particle. probe.rod. xal. xml;, MEW PROBE: fusrflocalfhome/klotz fworkspace fxaldeviwork/xml/Modelalidation. particle. probe.mod. xal.xml;, NEW LATTICE: MEET-MEBT

=] <channel handle="field5et" signal="MEBT _Mag;P5_0OH §§ pos: s 2T
@ 4 <seguence id="MEBT _RF:BnchQ1" twppe="Bnch" status="trug' §§ Ay L -
@ | <attributes > §§ Py
@ | <channelsuite s 3 -
@ | <node id="MEBT_RF:Bnch01:RCO1" typoe="RC" status="1| |: an ki ’—
@ | <node id="MEBT _Mag: 0% 04" type="0%" status="trug" pos= §§ VErL: Y ZMax —10|
@ _ | <node id="MEBT _Mag:DCHO4" type="DCH" status="true" pg | :}!0N%: 2 0.0 - INF
@ | <node id="MEET _Mag:DC¥04" type="DCy" status="true" po|_| #|!°ng- 2’ 17 ° _1|] - &
o de id="MEET Diaq:BPMO4" type ="BPM" status="true" po|¥|: MEET_RE:Ench01:RGO1 . —
(B [¥] [#|pos: s e ® b
xal.xml; NEW LATTICE: MEBT-MEBT,; MEW PROBE: fusrflocalfhome/klotz iworkspace fxaldewwiork, xml/Modelvalidation. particle. prob e L S
7 ™ ° q - 2
g 4 *e
File Edit Model Yiew Window Help = L ®
My ” Open... ” Save| |A|:|:el... H Sequence... ” Prnhe...‘ ‘ Run || Sym:hrunize‘ E L P
[F]
Accel Elerment [ 5 | X | H' | Y i e . .
“Sequence 0.000000 0.001000 0.000000 -0.001000  |0.000000 L
W BEGIM_MEBT-MEBT 0000000 0001000 0000000 -0 001000 0 000000 I | ]
Probe DF.1 0. 104500 0001000 0. 000000 =0, 001000 0, 000000 -1 ‘
-~ |IMEBT _Mag QHO1 0. 125000 0.0003322 -0.00425939 -0 001069 -0 004605 "
_ Trajectory ELEMEMT _CEMTER:MEBT _Mag: OQHO1 0, 135000 0000932 -0.0043253 =0.001063 =0, 004605 ',:
PhaseSpace |,FpT pagDCHOL 0.135000 0.000922 -0.00439% |-0.001069  [-0.004804 &
Twiss MEBT _Mag: DYl 0, 135000 0000932 -0.0043253 =0.001063 =0, 004605 "
MEBRT _Diag:BFMWO1 01325000 00009z 2 -0 0042499 -0 001069 -0 004605 ® o ° *® v v
MEBT _Mag: QHO 1+ 0. 165500 0000738 =0, 008202 =0001287 -0.00585 -2 ' LB B T . + |
DRz 0.248500 0000049 —0.008202  |-0.002115  |-0.00%985 -1.0 0.0 1.0 .
MEBT Mag. Qw02 0.280000 -0.000204  |-0.008569  |-0.002255  |0.000767 snSWPMQ1_sine HEEHIE
ELEMEMT _CEMTER:MERT _Mag: Qw02 0.2 80000 -0.000204 -0 008569 -0 002255 0000767
MEET _Mag OW02 + 0.310500 —0.000487 |-0.010207 |-0.002063  |0.011274 L Start || Respt Data || Fit Data |
DFE32 03252500 -0.000315% -0 010207 -0 0015496 0011274 J
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Familiar Look and Feel for Free gZSNS

SPALLATION N[UTRON SOURCE
~ &

Familiar Menus and

commands Scope Application

Multi-document _

paradigm

nn 'h.l'lew wbnunw Help

Fri Jun O 17:26:40 EDT 2003 . Grid |
) v
3:!‘,":‘ T;Emt - mnﬂnu: JH!I:E 17:26:40 EDT 2003 |
Standard output and | ] o
error console o /‘\
Conforms to human I
interface guidelines ks
Inherit several features o

with zero overhead
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SPALLATION N[UTRON SOURCE
> </

Tools SNS

e Facilitate rapid development
* Some provide a common look and tfeel
* A few examples among dozens of current tools:
* GUI components and utilities
* data management
* charting
* math

e correlator

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Channel Access SNS
N

* Two packages: gov.sns.ca and gov.sns.jca

* oovsns.ca provides a convenient, abstract layer
for generic channel access

* Qur applications and the XAL framework
use this package alone for channel access

* oovsns.jca is an adaptor that bridges gov.sns.ca
with a slightly modified version of jca

Accelerator Physics Group Oak Ridge National Laboratory



Accelerator Input A%SNS

SPALLATION NEUTRON SOURCE

WU ~
e Oracle database holds the accelerator
definition which consists of accelerator

sequences, devices and PVs

* The accelerator definition is copied into an

XML file

e XAL reads the XML file and generates an
object graph view of the accelerator

* Accommodates overriding and extension

* Online model generates a lattice view of the
accelerator with sequential elements

Accelerator Physics Group Oak Ridge National Laboratory



Device View vs. Lattice View _§JZSNS

SPALLATION N[UTRON SOURCE

Device View|Lattice View

Overlap Allowed No

Phys1.ca1 e One to

Mapping many
Drifts No Yes
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SME Object Graph ~ léSNS

SPALLATION NEUTRON SOURCE

bl i,

* Accelerator contains accelerator sequences
* Accelerator sequence

* corresponds to a physical section of the
machine

* contains accelerator nodes and sequences
* Accelerator node

* One accelerator node per physical device

e No drifts

Accelerator Physics Group Oak Ridge National Laboratory



Sample Accelerator Hierarchy J:JéSNS

SPALLATION N[UTRON SOURCE
~ @

Accelerator
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SPALLATION NEUTRON SOURCE
> </

Common Accelerator Nodes SNS
N

* One class per device type
* Magnets

* Bends, Correctors, Quadrupoles
* Diagnostics

e BPM, BCM

e RF devices

e (yeneric

e Completely data driven (no specific class)

Accelerator Physics Group | Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Online Model SNS
N

* Based on UAL Element/Algorithm/Probe
architecture

e (Calculates twiss parameters and transfer
matrices

* Data synchronization for live analysis

e Lattice view is generated from SMF view but
has drifts and element slices which are
appropriate for model calculations

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Present Activities SNS
N

* Move to JCA 2.0 when it is released
e Collaborate with other JCA stakeholders
* Complete the online model development

* Begin design and development of an agent
based architecture

* Write several applications

Accelerator Physics Group Oak Ridge National Laboratory



SPALLATION NEUTRON SOURCE
> </

Conclusion SNS
N

 XAL has provided a rapid development
environment for developing accelerator
physics applications in Java

 XAL has proven to be flexible enough to meet
new challenges and demands

* XAL applications were successfully used
during MEBT commissioning and user
feedback has been positive

* For more information and resources please
ViSit: http://www.sns.gov/APGroup/appProg/xal/xal.htm
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